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(54) THIN FILM SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the 
manufacturing cost of a thin film semiconductor device 
which includes a pixel array part having a relatively 
simple process and a peripheral circuit part 
necessitating a relatively complex process and which is 
applied to an active matrix type display device or the 
like. 

SOLUTION: This thin film semiconductor device is 
constituted of a pixel array part in which a pixel including w \ 
a pixel electrode and a thin film transistor TFT for 
driving the pixel electrode is arranged in a matrix shape 
and a peripheral circuit part which is connected to the 
pixel array part and drives the pixels arranged in the 
matrix shape. The pixel array part is formed at a central 
region by using a main substrate 0 which is preliminarily ( 
divided into the central region and a peripheral region 
and the peripheral circuit part is constituted of thin film 
transistors TFTs which are integrally formed on the sub- 
substrate Oz being a different body from the substrate 0. 

The peripheral circuit part is fitted into the main substrate 0 together with the sub-substrate Oz 
and the peripheral circuit part and the pixel array part are mutually connected with wirings 1 0 
formed over the peripheral region and the centra! region of the main substrate 0. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pixel array section which arranged the pixel containing an electrode and the thin 
film transistor which drives this in the shape of a matrix, It is thin film semiconductor equipment 
which consists of the circumference circuit section which drives the pixel which connected with 
this pixel array section and was arranged in the shape of a matrix. Said pixel array section It is 
formed in this central field using the main substrate beforehand classified into the central field 
and the boundary region. Said circumference circuit section consists of thin film transistors by 
which accumulation formation was carried out on the subsubstrate of another object with this 
main substrate. Said circumference circuit section is thin film semiconductor equipment which 
has fitted into the boundary region of this main substrate this whole subsubstrate, and is 
characterized by connecting said circumference circuit section and said pixel array section 
mutually through wiring formed over the boundary region and central field of the main substrate. 
[Claim 2] The thin film transistor which all the thin Film transistors contained in said pixel array 
section are thin film transistors of N type, and constitutes said circumference circuit section is 
thin film semiconductor equipment according to claim 1 characterized by including both thin film 
transistors of N type and P type. 

[Claim 3] Said subsubstrate is thin film semiconductor equipment according to claim 1 
characterized by being embedded in the crevice beforehand formed in the boundary region of 
this main substrate, and uniting with the main substrate. 

[Claim 4] It is thin film semiconductor equipment according to claim 1 characterized by for said 
main substrate consisting of plastic material, and said subsubstrate consisting of a glass 
ingredient or plastic material. 

[Claim 5] It is thin film semiconductor equipment according to claim 1 characterized by covering 
said pixel array section and the circumference circuit section with the common interlayer 
insulation film, and having connected said wiring to the pixel array section and the circumference 
circuit section electrically through the contact hole which carried out opening to this interlayer 
insulation film. 

[Claim 6] The pixel array section which arranged the pixel which consists of the main substrate 
and opposite substrate which were joined through the predetermined gap, and liquid crystal held 
in this gap, and consists of a pixel electrode and a thin film transistor which drives this in the 
shape of a matrix, It is the liquid crystal display equipped with the circumference circuit section 
which drives the pixel which connected with this pixel array section and was arranged in the 



JP-A-2002-244587 



3/12 v 



shape of a matrix. Said pixel array section It is formed in this central field using this main 
substrate beforehand classified into the central field and the boundary region. Said 
circumference circuit section It consists of thin film transistors by which accumulation formation 
was carried out on the subsubstrate of another object with this main substrate. Said 
circumference circuit section is a liquid crystal display which has fitted into the boundary region 
of this main substrate this whole subsubstrate, and is characterized by connecting said 
circumference circuit section and said pixel array section mutually through wiring formed over 
the boundary region and central field of this main substrate. 

[Claim 7] The thin film transistor which all the thin film transistors contained in said pixel array 
section are thin film transistors of N type, and constitutes said circumference circuit section is a 
liquid crystal display according to claim 6 characterized by including both thin film transistors of 
N type and P type. 

[Claim 8] Said subsubstrate is a liquid crystal display according to claim 6 characterized by being 
embedded in the crevice beforehand formed in the boundary region of this main substrate, and 
uniting with the main substrate. 

[Claim 9] It is the liquid crystal display according to claim 6 characterized by for said main 
substrate consisting of plastic material, and said subsubstrate consisting of a glass ingredient or 
plastic material. 

[Claim 10] It is the liquid crystal display according to claim 6 characterized by covering said pixel 
array section and the circumference circuit section with the common interlayer insulation film, 
and having connected said wiring to the pixel array section and the circumference circuit section 
electrically through the contact hole which carried out opening to this interlayer insulation film. 
[Claim 11] The pixel array section which arranged the pixel which consists of an 
electroluminescent element and a thin film transistor which drives this in the shape of a matrix, 
It is the electroluminescence display equipped with the circumference circuit section which 
drives the pixel which connected with this pixel array section and was arranged in the shape of a 
matrix. Said pixel array section It is formed in this central field using the main substrate 
beforehand classified into the central field and the boundary region. Said circumference circuit 
section It consists of thin film transistors by which accumulation formation was carried out on 
the subsubstrate of another object with this main substrate. Said circumference circuit section 
is a electroluminescence display which has fitted into the boundary region of this main substrate 
this whole subsubstrate, and is characterized by connecting said circumference circuit section 
and said pixel array section mutually through wiring formed over the boundary region and central 
field of this main substrate. 

[Claim 12] The thin film transistor which all the thin film transistors contained in said pixel array 
section are thin film transistors of N type, and constitutes said circumference circuit section is a 
electroluminescence display according to claim 1 1 characterized by including both thin film 
transistors of N type and P type. 

[Claim 13] Said subsubstrate is a electroluminescence display according to claim 11 
characterized by being embedded in the crevice beforehand formed in the boundary region of 
this main substrate, and uniting with the main substrate. 

[Claim 14] It is the electroluminescence display according to claim 11 characterized by for said 
main substrate consisting of plastic material, and said subsubstrate consisting of a glass 
ingredient or plastic material. 

[Claim 1 5] It is the electroluminescence display according to claim 1 1 characterized by covering 
said pixel array section and the circumference circuit section with the common interlayer 
insulation film, and having connected said wiring to the pixel array section and the circumference 
circuit section electrically through the contact hole which carried out opening to this interlayer 
insulation film. 

[Claim 16] The pixel array section which arranged the pixel containing an electrode and the thin 
film transistor which drives this in the shape of a matrix, It is the manufacture approach of the 
thin film semiconductor equipment which forms the circumference circuit section which drives 
the pixel which connected with this pixel array section and was arranged in the shape of a 
matrix. Said pixel array section It forms in this central field using the main substrate beforehand 
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classified into the central field and the boundary region. Said circumference circuit section It 
forms by the thin film transistor accumulated on the subsubstrate other than the main substrate. 
Sard circumference circuit section It is the manufacture approach of the thin film semiconductor 
equipment which fits into the boundary region of this main substrate this whole subsubstrate, 
and is characterized by connecting said circumference circuit section and said pixel array 
section mutually through wiring formed over the boundary region and central field of the main 
substrate. 

[Claim 1 7] It is the manufacture approach of the thin film semiconductor equipment according to 

claim 1 6 characterized by forming all the thin film transistors contained in said pixel array 

section by the thin film transistor of N type, and forming the thin film transistor contained in said 

circumference circuit section by both thin film transistors of N type and P type. 

[Claim 18] Said subsubstrate is the manufacture approach of the thin film semiconductor 

equipment according to claim 1 6 characterized by embedding in the crevice beforehand formed 

in the boundary region of this main substrate, and uniting with this main substrate. 

[Claim 1 9] For said subsubstrate, said main substrate is the manufacture approach of the thin 

film semiconductor equipment according to claim 16 characterized by using a glass ingredient or 

plastic material using plastic material. 

[Claim 20] It is the manufacture approach of the thin film semiconductor equipment according to 
claim 1 6 characterized by covering said pixel array section and the circumference circuit section 
with a common interlayer insulation film, and connecting said wiring to the pixel array section and 
the circumference circuit section electrically through the contact hole which carried out opening 
to this interlayer insulation film. 

[Claim 21] The pixel array section which arranged the pixel which consists of a pixel electrode 
and a thin film transistor which drives this using the main substrate and opposite substrate 
which were joined through the predetermined gap, and the liquid crystal held in this gap in the 
shape of a matrix, It is the manufacture approach of the liquid crystal display which forms the 
circumference circuit section which drives the pixel which connected with this pixel array 
section and was arranged in the shape of a matrix. Said pixel array section It forms in this 
central field using this main substrate beforehand classified into the central field and the 
boundary region. Said circumference circuit section It forms by the thin film transistor 
accumulated on the subsubstrate other than this main substrate. Said circumference circuit 
section It is the manufacture approach of the liquid crystal display which fits into the boundary 
region of this main substrate this whole subsubstrate, and is characterized by connecting said 
circumference circuit section and said pixel array section mutually through wiring formed over 
the boundary region and central field of this main substrate. 

[Claim 22] It is the manufacture approach of the liquid crystal display according to claim 21 
characterized by forming all the thin film transistors contained in said pixel array section by the 
thin film transistor of N type, and forming the thin film transistor contained in said circumference 
circuit section by both thin film transistors of N type and P type. 

[Claim 23] Said subsubstrate is the manufacture approach of the liquid crystal display according 
to claim 21 characterized by embedding in the crevice beforehand formed in the boundary region 
of this main substrate, and uniting with this main substrate. 

[Claim 24] For said subsubstrate, said main substrate is the manufacture approach of the liquid 
crystal display according to claim 21 characterized by using a glass ingredient or plastic material 
using plastic material. 

[Claim 25] It is the manufacture approach of the liquid crystal display according to claim 21 
characterized by covering said pixel array section and the circumference circuit section with a 
common interlayer insulation film, and connecting said wiring to the pixel array section and the 
circumference circuit section electrically through the contact hole which carried out opening to 
this interlayer insulation film. 

[Claim 26] The pixel array section which arranged the pixel which consists of an 
electroluminescent element and a thin film transistor which drives this in the shape of a matrix, 
It is the manufacture approach of the electroluminescence display which forms the 
circumference circuit section which drives the pixel which connected with this pixel array 
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section and was arranged in the shape of a matrix. Said pixel array section It forms in this 
central field using the main substrate beforehand classified into the central field and the 
boundary region. Said circumference circuit section It forms by the thin film transistor 
accumulated on the subsubstrate other than this main substrate. Said circumference circuit 
section It is the manufacture approach of the electroluminescence display which fits into the 
boundary region of this main substrate this whole subsubstrate, and is characterized by 
connecting said circumference circuit section and said pixel array section mutually through 
wiring formed over the boundary region and central field of this main substrate. 
[Claim 27] It is the manufacture approach of the electroluminescence display according to claim 
26 characterized by forming all the thin film transistors contained in said pixel array section by 
the thin film transistor of N type, and forming the thin film transistor contained in said 
circumference circuit section by both thin film transistors of N type and P type. 
[Claim 28] Said subsubstrate is the manufacture approach of the electroluminescence display 
according to claim 26 characterized by embedding in the crevice beforehand formed in the 
boundary region of this main substrate, and uniting with this main substrate. 
[Claim 29] For said subsubstrate, said main substrate is the manufacture approach of the 
electroluminescence display according to claim 26 characterized by using a glass ingredient or 
plastic material using plastic material. 

[Claim 30] It is the manufacture approach of the electroluminescence display according to claim 
26 characterized by covering said pixel array section and the circumference circuit section with 
a common interlayer insulation film, and connecting said wiring to the pixel array section and the 
circumference circuit section electrically through the contact hole which carried out opening to 
this interlayer insulation film. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to thin film semiconductor equipment and its 
manufacture approach. Moreover, it is related with the display which used thin film 
semiconductor equipment for the drive substrate, and its manufacture approach. It is related 
with circumference circuit built-in the structure and the manufacture approach of a display 
which incorporated the pixel array section and the circumference circuit section in one in more 
detail. 
[0002] 

[Description of the Prior Art] The liquid crystal display of a active-matrix mold consists of a 
substrate of a pair joined through the predetermined gap, and liquid crystal held in this gap. The 
liquid crystal display of a active-matrix mold is divided into the pixel array section and the 
circumference circuit section. The pixel array section arranges the pixel which consists of a pixel 
electrode and a thin film transistor which drives this in the shape of a matrix. The circumference 
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circuit section drives the pixel which connected with this pixel array section and was arranged in 
the shape of a matrix, and the scanner for scanning a matrix-like pixel for example, etc. is 
contained. The drive circuit built-in active-matrix liquid crystal display which carried out 
accumulation formation of current, the pixel array section, and the circumference circuit section 
on the same substrate is developed briskly. 
[0003] 

[Problem(s) to be Solved by the Invention] The thin film transistor formed in the pixel array 
section can be created in a comparatively simple process with an N channel mold. On the other 
hand, it is mixed, and accumulation formation is carried out and the thin film transistor of an N 
channel mold and a P channel mold has the so-called CMOS composition at the circumference 
circuit section. The number of sheets of a mask required in order to create CMOS etc. 
increases, and a manufacture process is complicated. Since accumulation formation of the pixel 
array section which can be managed with a former comparatively simple process, and the 
circumference circuit section which requires a comparatively complicated process was carried 
out on the same substrate, the whole production process became long and was disadvantageous 
in cost Moreover, even when only one of the two of the pixel array section and the 
circumference circuit section had a defect, as a product, it became a defect and the yield fall 
was caused. 
[0004] 

[Means for Solving the Problem] The following means were provided in order to solve the 
technical problem of a Prior art mentioned above. Namely, the pixel array section which arranged 
the pixel in which this invention contains an electrode and the thin film transistor which drives 
this in the shape of a matrix, It is thin film semiconductor equipment which consists of the 
circumference circuit section which drives the pixel which connected with this pixel array 
section and was arranged in the shape of a matrix. Said pixel array section It is formed in this 
central field using the main substrate beforehand classified into the central field and the 
boundary region. Said circumference circuit section consists of thin film transistors by which 
accumulation formation was carried out on the subsubstrate of another object with this main 
substrate. Said circumference circuit section has fitted into the boundary region of this main 
substrate this whole subsubstrate, and said circumference circuit section and said pixel array 
section are characterized by connecting mutually through wiring formed over the boundary 
region and central field of the main substrate. Preferably, all the thin film transistors contained in 
said pixel array section are thin film transistors of N type, and the thin film transistor which 
constitutes said circumference circuit section contains both thin film transistors of N type and P 
type. Moreover, said subsubstrate is embedded in the crevice beforehand formed in the boundary 
region of this main substrate, and is united with the main substrate. Moreover, said main 
substrate consists of plastic material, and said subsubstrate consists of a glass ingredient or 
plastic material. Moreover, said pixel array section and the circumference circuit section are 
covered with the common interlayer insulation film, and said wiring is electrically connected to 
the pixel array section and the circumference circuit section through the contact hole which 
carried out opening to this interlayer insulation film. 

[0005] According to this invention, the main substrate which prepared the pixel array section 
beforehand, and the subsubstrate which prepared the circumference circuit sections, such as a 
scanner, are prepared. The main substrate and the subsubstrate have ended formation of a thin 
film transistor, and it is made just before formation of the KONKUTATO hole for wiring. The 
crevice is formed in the boundary region of the main substrate, and a subsubstrate is embedded 
here and it unites with it. An interlayer insulation film is formed preferably moreover and opening 
of the required KONKUTATO hole is carried out by the photolithography and etching. On an 
interlayer insulation film, patterning formation of the wiring is carried out, the pixel array section 
and the circumference circuit section are connected, and, also electrically, it unifies. As an 
approach of embedding a subsubstrate in the crevice of the main substrate, there are a 
mechanical handling method based on the alignment using an alignment mark and a method which 
slushes a subsubstrate into the crevice of the main substrate through a fluid. 
[0006] 
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[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this 
invention is explained to a detail below. Drawing 1 is process drawing showing the manufacture 
approach of the thin film semiconductor equipment concerning this invention. Thin film 
semiconductor equipment is used for the drive substrate of the display of a active-matrix mold, 
and consists of the pixel array section and the circumference circuit section. The pixel array 
section arranges the pixel containing a pixel electrode and the thin film transistor which drives 
this in the shape of a matrix. On the other hand, the circumference circuit section drives the 
pixel which connected with the pixel array section and was arranged in the shape of a matrix. In 
order to manufacture the thin film semiconductor equipment which has the starting 
configuration, as first shown in (A), the pixel array section is formed using the main substrate 0 
beforehand classified into the central field and the boundary region. The pixel array section is 
formed in a central field so that it may illustrate. In order to simplify illustration, only the thin film 
transistor TFT piece contained in the pixel array section is expressed. TFT consists of the gate 
electrode 1 formed on the main substrate 0 which consists of glass or plastics, gate dielectric 
film 23 formed on it a semi-conductor thin film 5 formed on it, and a protective coat (interlayer 
insulation film) 7 formed on it, and has bottom gate structure. However, this invention may not 
be restricted to this and TFT may be the thing of top gate structure. Generally, since N type is 
used, the impurity of N type, such as phosphorus, is injected into the semi-conductor thin film 5, 
and TFT for a pixel electrode drive constitutes a source field and a drain field. In addition, the 
thickness of the main substrate 0 is 0.2mm - 0.5mm. Moreover, a pixel electrode is also formed 
in the pixel array section although not illustrated. 

[0007] The circumference circuit section is beforehand formed in this independently [ the main 
substrate 0 ] using subsubstrate Oz which consists of plastics etc. By a diagram, in order to 
make an understanding easy, only TFT of the piece contained in the circumference circuit 
section is expressed. This TFT consists of protective coat (interlayer insulation film) 7z formed 
gate electrode 1z formed on subsubstrate Oz, gate-dielectric-film 23z which covers this, semi- 
conductor thin film 5z formed on it, and on it, and has bottom gate structure. Although not 
illustrated, accumulation formation is carried out and much TFT(s) which have a configuration 
concerning subsubstrate Oz constitute drive circuits, such as a scanner. Unlike the pixel array 
section, the circumference circuit section has CMOS composition and contains both the thin film 
transistor of an N channel mold, and the thin film transistor of a P channel mold. Therefore, as 
for the pixel array section formed on the main substrate 0, and the circumference circuit section 
formed on subsubstrate Oz, processes differ from the first. In consideration of this point, the 
circumference circuit section is created in another process with the pixel array section using 
subsubstrate Oz prepared independently [ the main substrate 0 ] by this invention. Thereby, 
rationalization of a process is possible. Moreover, what is necessary is to cancel only the main 
substrate, when a defect arises in the pixel array section in this phase. What is necessary is 
similarly, to cancel only a subsubstrate, when the circumference circuit section has a defect. 
[0008] Next, the circumference circuit section is Fitted into the boundary region of the main 
substrate 0 every [ subsubstrate Oz ]. A crevice 4 is formed in the boundary region of the main 
substrate 0, and, specifically, subsubstrate Oz [finishing / formation of the circumference circuit 
section ] is embedded here. Subsubstrate Oz may be fixed to the main substrate 0 using 
adhesives in that case. Moreover, it may replace with a crevice 4, opening may be formed in the 
main substrate 0, and you may fit subsubstrate Oz into this opening. In addition, a crevice 4 can 
be formed in the main substrate 0 with a sufficient precision for example, using the La Stampa 
technique. 

[0009] Then, as shown in (B), both the unified pixel array section and the circumference circuit 
section are covered, and the common interlayer insulation film 8 is formed. For example, silicon 
oxide is deposited by CVD and it considers as an interlayer insulation film 8. Moreover coating of 
the photoresist is carried out, exposure development is carried out and Mask M is created. The 
interlayer insulation films 7 and 8 of a bilayer are etched through Mask M, and opening of the 
KONKUTATO hole CON is carried out to a required part. In drawing, CON is carrying out opening 
corresponding to the drain of TFT by the side of the pixel array section. Moreover, corresponding 
to both the source / drain, CON is carrying out opening also by TFT by the side of the 



JP-A-2002-244587 



8/12^— v 



circumference circuit section. [ both / either or ] 

[0010] As finally shown in (C), metal membranes, such as aluminum, are deposited in a spatter 
etc. on the interlayer insulation film 8 in which the KONKUTATO hole CON was formed. 
Patterning of this is carried out and wiring 10 is formed. Wiring 10 connects electrically and the 
pixel array section and the circumference circuit section are unified with it. 
[001 1] As mentioned above, with the thin film semiconductor equipment concerning this 
invention, the pixel array section is formed in the central field using the main substrate 0 
beforehand classified into the central field and the boundary region. On the other hand, the 
circumference circuit section consists of thin film transistors TFT by which accumulation 
formation was carried out on subsubstrate Oz of another object in the main substrate 0. The 
circumference circuit section has fitted into the boundary region of the subsubstrate Oz every 
main substrate 0. The circumference circuit section and the pixel array section are mutually 
connected through the wiring 10 continued and formed in the boundary region and central field of 
the main substrate 0. With a concrete configuration, the thin film transistor TFT contained in the 
pixel array section is a thin film transistor of N type altogether, and the thin film transistor which 
constitutes the circumference circuit section is a CMOS configuration containing both thin film 
transistors of N type and P type. However, this invention is not restricted to the starting 
configuration. Subsubstrate Oz is embedded in the crevice 4 beforehand formed in the boundary 
region of the main substrate 0 with the La Stampa technique etc., and is united with the main 
substrate 0. The main substrate 0 consists of plastic material, and the thickness is 0.2mm - 
0.5mm. On the other hand, subsubstrate Oz consists of a glass ingredient or plastic material, and 
the thickness is 0.1mm - 0.2mm. The pixel array section and the circumference circuit section 
are covered with the common interlayer insulation film 8, and electrical connection of the wiring 
1 0 is carried out to the pixel array section and the circumference circuit section through the 
KONKUTATO hole CON which carried out opening to the interlayer insulation film 8. The 
circumference circuit section on the subsubstrate which requires many process routing counters 
can be made with the sufficient yield from adopting the starting structure. On the whole by 
combining with the pixel array section on the main substrate made by the low man day, the 
substrate for the active-matrix mold displays of a low price is obtained. 

[0012] Drawing 2 is the typical top view showing the overall configuration of the main substrate 0 
and subsubstrate Oz. In the central field of the main substrate 0, accumulation formation of the 
pixel array section is carried out, and the crevice 4 is formed in the periphery so that it may 
illustrate. The alignment mark A is beforehand formed in the both ends of a crevice 4. On the 
other hand, while accumulation formation of the circumference circuit section is carried out at 
subsubstrate Oz, the alignment mark A is beforehand formed in the both ends of subsubstrate Oz 
of the configuration of a long mold. The appearance of subsubstrate Oz is in agreement with the 
appearance of the crevice 4 established in the main substrate 0. 

[0013] Drawing 3 expresses typically with the main substrate 0 the condition of fitting in 
subsubstrate Oz. As shown in the left-hand side of drawing 3 , subsubstrate Oz held with the 
robot arm (not shown) above the main substrate 0 which formed the crevice 4 beforehand is 
arranged. Subsubstrate Oz is movable to the front and rear, right and left upper and lower sides, 
as an arrow head shows by the robot arm. The crevice 4 of the main substrate 0 and 
subsubstrate Oz are picturized with the CCD camera, and both relative physical relationship has 
projected them on the monitor. The image processing system (not shown) connected to the CCD 
camera detects the differences X and Y between the alignment mark by the side of the main 
substrate 0, and the alignment mark by the side of subsubstrate Oz. The computer for control 
connected to the image processing system controls a robot arm based on the computed 
differences X and Y, carries out alignment of the subsubstrate Oz to the crevice 4 of the main 
substrate 0, and makes it it carry out fitting. 

[0014] It replaces with the mechanical method mentioned above, and there is a method which 
embeds a subsubstrate through a fluid in the crevice of the main substrate. This method is 
indicated by JP.9-1 20943.A. Specifically a crevice is first established in a plastic plate, LSI by 
which the circumference circuit was formed there is embedded, and the drive substrate for LCD 
is created. A crevice is formed in the main substrate and an LSI chip is made to flow along the 
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front face of the main substrate first through the mixture of the drug solution by which the rate- 
of-~flow control was carried out, and water. Thereby, an LSI chip is slushed into the crevice of 
the main substrate. What is necessary is just to form wiring, in order to carry out electrical 
connection of the main substrate and the subsubstrate after this. An LSI chip is embedded as 
mentioned above at a substrate, and the drive substrate for LCD is created. 
[0015] Drawing 4 is the typical perspective view showing an example of the active matrix liquid 
crystal display which used for the drive substrate the thin film semiconductor equipment created 
according to this invention, and was assembled. This display has the panel structure equipped 
with the main substrate 0 of a pair, the opposite substrate 102, and the electrooptic material 103 
held among both so that it may illustrate. A liquid crystal ingredient is used as electrooptic 
material 103. Accumulation formation of the pixel array section 104 and the circumference 
circuit section is carried out at the lower main substrate 0. The circumference circuit section is 
divided into the vertical-drive circuit 105 and the level drive circuit 106. These drive circuits 
105,106 are the LSI chips of the CMOS configuration by which accumulation formation was 
beforehand carried out using the subsubstrate, and are embedded at the main substrate 0 
according to this invention. Moreover, the terminal area 107 for external connection is formed in 
the periphery upper limit of the main substrate 0. The terminal area 107 is connected to the 
vertical-drive circuit 105 and the level drive circuit 106 through wiring 108. This wiring 108 is 
formed after embedding a subsubstrate at the main substrate 0. The gate wiring 1 09 of behavior 
and the seriate signal wiring 110 are formed in the pixel array section 104. Electrical connection 
of these wiring is carried out to the vertical-drive circuit 105 and the level drive circuit 106 
which were embedded later. The thin film transistor TFT which drives the pixel electrode 1 1 and 
this is formed in the intersection of the gate wiring 109 and signal wiring 110. The gate electrode 
of a thin film transistor TFT was connected to the corresponding gate wiring 109, the drain field 
was connected to the corresponding pixel electrode 11, and the source field is connected to the 
corresponding signal wiring 110. 

[0016] Drawing 5 is the typical sectional view showing an example of the electroluminescence 
display concerning this invention. Only the pixel array section formed on the main substrate is- 
expressed by a diagram, and the circumference circuit embedded in the boundary region of the 
main substrate is omitting illustration. This example uses organic electroluminescent element 
OLED as a pixel so that it may illustrate. OLED piles up an anode plate A, an organic layer 210, 
and Cathode K in order. It has dissociated for every pixel, for example, an anode plate A consists 
of chromium, and is light reflex nature fundamentally. Common connection is made between 
pixels, for example, Cathode K is the laminated structure of the ultra-thin metal layer 21 1 and 
the transparence conductive layer 212, and is light transmission nature fundamentally. If the 
electrical potential difference (about 10V) of the forward direction is impressed between anode 
plate A / cathode K of OLED which has the starting configuration, impregnation of carriers, such 
as an electron and an electron hole, will take place, and luminescence will be observed. Actuation 
of OLED is considered to be luminescence by the exciton formed with the electron poured in 
from the electron hole and Cathode K which were poured in from the anode plate A. 
[0017] On the other hand, the thin film transistor TFT which drives OLED consists of the gate 
electrode 1 formed on the main substrate 0 which consists of glass etc., gate dielectric film 23 
put on that top face, and a semi-conductor thin film 5 piled up above the gate electrode 1 
through this gate dielectric film 23. The thin film transistor TFT is equipped with the source field 
S, the channel field Ch, and the drain field D used as the path of the current supplied to OLED. 
The channel field Ch is exactly located in right above [ of the gate electrode 1 ]. The thin film 
transistor TFT which has this bottom gate structure is covered with the interlayer insulation film 
7, and the wiring electrode 9 and the drain electrode 200 are formed on it. On these, OLED 
mentioned above through another interlayer insulation film 91 is formed. Electrical connection of 
the anode plate A of this OLED is carried out to the thin film transistor TFT through the drain 
electrode 200. In addition, although not illustrated, the crevice is formed in the periphery of the 
main substrate 0, and the subsubstrate which carried out accumulation formation of the 
circumference circuit section is embedded into the part. 
[0018] 
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[Effect of the Invention] Apart from the main substrate in which the pixel array section which 
was explained above and which has a big occupancy area like according to this invention was 
formed, the CMOS-ized circumference circuit sections, such as a scanner, are formed in the 
subsubstrate. The pixel array section of a thereby comparatively simple process and the 
circumference circuit section which requires a comparatively complicated process can be 
created in a separate process, and rationalization of a production process is attained. By 
embedding the subsubstrate in which the circumference circuit section was formed at the main 
substrate in which the pixel array section was formed, and uniting with it, manufacture of the 
active-matrix mold display of a low price is attained. The effectiveness on cost becomes large, 
so that a screen size becomes large especially. 
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[Brief Description of the Drawings] 

[Drawing 1] It is process drawing showing the manufacture approach of the thin film 
semiconductor equipment concerning this invention. 

[Drawing 2] It is the typical top view showing the manufacture approach of the thin film 
semiconductor equipment concerning this invention. 

[Drawing 3] It is the mimetic diagram showing the manufacture approach of the thin film 
semiconductor equipment concerning this invention. 

[Drawing 4] It is the typical perspective view showing an example of the liquid crystal display 
concerning this invention. 

[Drawing 5] It is the typical fragmentary sectional view showing an example of the 
electroluminescence display concerning this invention. 
[Description of Notations] 

0 [ ... A gate electrode, 23 / ... Gate dielectric film, 23z / ... Gate dielectric film, 4 / ... A crevice, 
5 / ... A semi-conductor thin film, 5z / ... A semi-conductor thin film, 8 / ... An interlayer 
insulation film, 10 / ... Wiring ] ... A main substrate, Oz ... A subsubstrate, 1 ... A gate electrode, 1z 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 



JP-A-2002-244587 

3.1n the drawings, any words are not translated. 



11/12^— v 




JP-A-2002-244587 



12/12 V 



[Drawing 4] 

107 




5 



[Translation done.] 



<\s>B*mmrt (jp) o» & B§ 4# fF & fli (a) (idwhhwww* 

#^2002 -244587 
(P2002-244587A) 
(43)&HB TO44F8330B (2002-8.30) 



(51)Inta 7 
G0 9F 9/30 



G0 2F 1/1368 
G0 9F 9/00 



mm*} 

338 
365 

346 
348 



338 2H092 
365Z 3K007 
5C094 
346A 5F048 
348C BF110 
»3fc3t0>8t3O OL <& 8 S) MtXOK 



G 0 9 F 9/30 



G 0 2 F 1/1368 
GO 9F 9/00 





ftR2001-41083(P2001- 


-41083] 


(7DBHA 


000002185 










y=-IMMt 


(zzmma 


w-ms¥2 am (2001. 


J. 19) 




ASSA/IISttA/H 6 Ti 7 #35*1 




















«t«WIIK«ft/ll6Ta7«3BiJ V- 


















(74) ASA 


100092336 























(54) i««¥3W»««ftr)te©«ftS» 

(57) [MM 

W1»t4rn-feX*aW5«3a0»»i:t**, 7?r 

mmb?y=jx?TFTt zsmmv h »; ? 

z<r>±.izmmmtvtMmbyy^x^TFTTmm 

±sk 0 ffiwsanmt *%$m&bt: ^xmstum 
mozftixmmzmzux^z. 




!(2) 002-244587 (P2002-.87 



#UT£9. 

mmmmt mmrnr va %t a&mnmm 
vzim&xmvxuibjyitzfX't}*)* mum. 

bfrim&ztitimizMmtttLXimLt-ibfc 
zitx^zwm&bt&nmitmmmmm 
a. 

<0Jiia«6itiRfcj:'5«iisfL'c*j9> KriB&ftttBJRis 
mmi,zMnit:3>?7b*~ii'Zji-LxmmTuj 

7W HJfcffilKSrt.'? b y ? xttfcEH Lfcss$ratt 

tamer w»fct i^tA^AHttavuBanwi 

Tfc9. 

mmtitmmb7yi?x?x*im$tixt3*). 

£LT*i9, 



oftJIi&KSa. 

*>& tmfcZtiKwmzwtvik&ta:±m fc-ftft 
a, 

mm i o 3 mmmrvA rnvmrnRwrn 
mnmrnmrnzx mmzuxn 9 . MBi£j*f±mi 

£KI!r«SRh?yS'***fc*»&tt4H*fcvhy7 
T, 

iz\&wnmi.mzm ^xm^mmm^tix 

msmsmmt. mimtiwmcommm^zm 
mmziiizfm*7yi?z?Tmztixt£ 9 , 

y^n^a. 

v5''*ni^N£o»Kf?y* f x*'C*9, ISIEJi 
mb?>vx9vm*ittmimb-r&mixi 1 

IE»<0x v 7 h 5 * t -fe y X^^g. 

h lywws^iawaitoai ftTiS&t -ft 

p;I^ 5 * >y -fe >X^HS . 

mm 1 4 3 ffi&xmr?** * 9 
mm 1 5 3 ffiEH^r w ajj^^aisisaJtt* 

3i^«ISi^J»ci9^giSaTfe9, H«f£Ba^{ii^ 

^ffi^nt=fflpLfc3y^^ b^-^irixmmru 
A%Rvmmmzmmizmix^$>mmb 



!(3) 002-244587 (P2002-~87 



w. 

mmmmmt. mmuzbrnzmmmmfimz 

[miM 1 7 ] fHEB*T M SHc£a*l4S« h 5 
flrt-**««i:«WWIl 6Gfto*lW*fHa 

onus. 

kMDLttyff h*-/l'HN/CW*7WSS»Cf 

«fflHMift«»«cj^4*twai:-r*ii*«i 

B**?MJ?;MKKffiflLfcH*7M»fc, 

ffiiB*7WS«i, *63&»t»4yftiB«aiffflia«« 
izmm-&m®®ti-mmm£mmmijm. 



[»#B2 2] 1M*7M»fc***.*»Ilb5 
y^^fl^CNffltf^HBh^y^^TJPJSL, HIS 

m i immm*®m<mmm* 

& tm&zitfzmizmmAs-cmim. *-# 

SSJtm 

[11*82 4 ] «SE±a8»i7*5X* -/ ?*ffi£ ffl 

[i*^2 s j iweh*7M mvmw&mi& 
mmmmmizxmmi. mwm&iMmmm 

fcBBPUfcay?? h*-A'HI'L/rii*7W«Rtf 

ffl^H»t^SWC«fflH-4»*«ffti:-*-SSIftRS2 

1 fEf^&Fai^S^Sei;^ 

CH*3I2 6] hmH^ytyxm^b^tl 

xmzm^ifzmmru^^b. m^ru^mzm 
iiifEH3j§7W«ii. ftfe*»tft+*ffl«a^ffliaffiw 

«£U 

lufEiSfflIIIS&ai:|5riEBil7V^afc{i. R±aHR««I 
fflM«t **«*fcfcfc^T#* LlzWm it LTfflS 

[»*3I2 7 3 i3fc«*7WIW:**fU»Kb5 
>i7zm£XNM.mJ&}~yy=Sx?X'B&L, tm 

mmm^titmmyy^xmmb pmco 
mm hyyvx tmxxtmt s« #a 1 1-i sme 
« 2 6 ies^x u 9 y da- s * ■? * > x^^g^i^ 

[!Hfl28] f^EPJ^ti, S^M^jeSfRtttc 
v^*t«pStk^ftai*fi2 6fE«^xi^7 hcr/PS* 

tis^s 3 o ] HfnE»3£7 w mxmasmm^ 



!(4> 002-244587 {P2002-I87 



m. 

[000 1] 

zmmmmth. x, nm^mtmtmmsi 
tzm\ ^zmmwrntcowmmizmti . * o » i 

[0002] 

®uzftfrti-c^& i wmri«4m$, wmw&tztt 

zmzm\it:i>cox'h&. m®mit. zmmr 
v a mztm^h.^ b y ? xmzmmu-cwmmmt 

fflse&st m-<omLkizmB&uzm®®m 

ftZtlX^l. 
[0003] 

mmrv-txizxmxzi. ztiiznu mmmm 
ixuh, cMos%ftm-&mz<m%-?*.?<otm 

1jc?>MzXMtffoh®£X'i>. ttftfcLTtJTOfcfco 
[0004] 

m&vyv? xmzmn tmrnr va mt , mh^t 



twss«*t*)fc-j xmfcztitzm&zft 
x Nmcomm h ? >isx?xh •» . auEisaiMJ&ig 

*0>ittfr**O. X. imgtKfdg&^^MM 

bfrim&ztitzwmznit>&itix±m®t~ 

MtZixX^Z. X, 

*tjtt>. x. t»iE»*ri^^»av«iaiii««*^i 
aJiisNfiKffc £ mmtixs g . itEstudKiis 

«ai/«iaiSI»«fc««Wfcl(*l! LT V>S . 
[00053 ^HBHCiftff, ^ftBJRTWSfcSIt 

«»JStt»7 LTiJ 0 » EMoaaa y ? ? f*#-;W5 

fWfc-fS. **>J:fc:, SsfcL<ld«8!i^£fiRJI!IU 

[0006] 

a mzmzit-? h y ?xmzm\ Lusmtmsth 
i><7)x%&. mmmziitmmm&mmwim- 

4*. *f (A) (£*t«C. ^l6t>*««S^ffiiffifi 

JRh^y^^TFTHffl^S-^LTV^. TFT 
h*e»J12 3 1 , Z<r)±tzm&Zti*:¥mftB®5k . 



!(5) 002-244587 (P2002-487 



mtZ.tLGm$>tLhi>to'&±%< » TFT(ih 77t'- 

«TFTttNS#JB^ii4*. 4*WWW5fcl4«Br 

ftt££ffifi£tS. i«, ££8iE0tf>£*H\ 0. 2mm- 
0. 5mmX'h&. X. BSLfc^, W7H«C 
(iWI«St>JIMW-4« 

[0007] ±»R0 fctifflte, TyZl-vtZZfr^ 
£4WaHK0z£ffln. iftfc^JSiBEHSHWfctfJfc*- 

HB«TFT0#£SfcL/C*4. £tf>TFT{4. JH£ 
SO z W±t»*t?futy- hWl z . ififctlfflW 
4?- MHBR2 3 z . *fl±(C^3 toaHW*a« 
5 z»tf *<0±*=#«Sixfc«fflR (Jf NKliffi) 7 z 
fctHMtSil, rfih^-hWkt^X^i, SSI 

*v>#, «awozta±aitiKtirt-*TFT#Mc 
mm&ztix. x**-f%mmn®s&£ffif&ix^ 

J„ HS7MSi:*$: l 5. JSffllll»*ttCMOS«j8 

X. ±«O0Jb^lft3*l4W7W*i:. M 
Oz^±t;«3*UJIfflMl5i{i. jE«rn*x0« 

7W*fcttJifl7n*jvefmi/t"^4. i*itcJ: 0, 

ff in. R*t=. ffla®»»(c^PB***4«^fctt. 9J 

[ o o o 8 ] mz > zMLQcommmz. mamm 

aWaHROzfcSfcatr. flaBHSffl^TBHS 
«0z£±agK0fcE5£LTi>J:^. X. EHMfcfU 

xmu^^motzimu zmutzwimoz** 
x±mmo izm&z < m&x'% 4 . 

[0009] m*X ( B ) fciisrt*fc, -fMfctfcB* 

TMtmfmmmomzm'yx. mm®& 

»K8*JBiftt*. cvDtifjUMti-yay 
^JtmtT, fl|8tKfHR8i:t«. *«>±K. 7*M^ 

U j BS4^fc3y?*h*-/l'C0N*jH0T4. 
HTIi . BSI7 W SRW^T F T« K V -f ylZttfc LX 

coiamnLx^i. fflia®BS»&TFT-c 
coNmatTv^. 

[ooio] *»c ( c ) tjst«ic, r?y?* h*- 



j],coN£B&uzmm.Bm8cD±.iz, 7^5=^ 
%mmmxju?%t'x°mm'&. z.tvtw- 

y?LX. BttlO£JIM*4. K»10fcJ:9. B# 

7 w ®t mmmmtimmnzm^tis.-0-^it 
2^4. 

coon] ja±w»(c. *mmmmmmm 
xit. ^rv^«iiW4^a«avflia««(cK# 

ltSiufe±3HR 0 fcjflvvr* A«Httlc^$ fit i*4 . 
ziuztfi , flsuaRffiii^ffiE 0 1 umaiffiKo 

z wJztaMTOJSSitfcillH b 9 ^'x ? T F T-df BE 

3*1-0*4. maiii^iiifjsfiozrtisso^ 

ffl««fc«a-l/Oi4. Hifl[gfta£i:B*7W*l:fi 

10*#LTffiSfcS«3*i-O»4. ft(*«*aWET 
{±. BS7M^^*l4?f$IN7y^?TFTJ4 

OmZ&tsCMOSffi&X'hl. fflU #&HJH4«4 

«fcW9teft4*><0-Cti5ru. JHSStOzbL ±£&0 

^jBsafswu^m * w tajs* bxm$ivr$m4 
\izm^LtKx^mob-m^iix^h, ±m.o 
imiKryAf-r znmMio. 2 

mm~0. 5mmTi)S. §JSSO z i±#5^W 
aWiT^Xf^ttB*^* 1 ?, -?-^g^{±0. lm 
m-0. 2mmtfcS, WR7W-f aaLPWfflHIIMWIi 
ftiloJiia«S«a!t8CJ:0«aS<n:ti*). iSRloii 

TB*7i^'f«a^aiaig»»K:«jRaaiiUTv^. 
ijssx^^aigs&as^^ o x < ^ 4 ; t 4 . 

[0012] H2»i, ±«S0Jl^iSS0 z<^*W 
*^Si5?^«*flWr¥iiIBrcft4. HS-f4«C ± 
*S 0 <o+*m«fc»iB»7 V * Sfo&gMWBiSS fut ±5 

Os ja»a*tJ4[!fl»4*qBjfiStiT^4. tHS4^)M« 

mw&v^m^mm^miW&h-x^b 
tte, iij^<wMje<^aMRoz©iisBC(±. 75-f 

±aW0K»WdffllI4«)i«Ri:-*LTV»*. 
[00 13]@3f4. ±SS0(iliJS^0z^^t4 
««8:Wtttt*i)tJtfcwC*4. Eg3<0SflKaSt 
«(c. ^*l5]at4*JBi8l,fci*R0<o±S't:, o^-x 

hr-j* mmrf) tssfjiMo z*^ts§ 

*iT04. MSmo z(4n*'7 h7-A{:J; 0, ^EpT 

*^«fciJ«^±T(sBWnui6 , r*4. zm&ocow 
m&immozt±ccD%*7ximztixi5t). 



!(6) 002-244587 (P2002- 



HX. Y^^o# 7 hT-A^J^L-CiJSKOz 
[0014] ±SfiLfc^*-*/l>4**tfti.T, Sfc 
& s i<D*5!C(i, ffl*tffiB¥9 - 1 2 0 9 4 3#&# 

LCDffl<Offi«a«£#lK1-i. 4-«MBt. 

mmwt L-T , l s i f - y 7°$- . ±»E«oiiffiK»o 

«W**fc, WfcJWWIUf in. ULbaKfcLT, 
LS I ^r&S«Kffife&^LCDffl^lMfl^ 

[ 0 0 1 5 ] 04 i±. #!Bfflfcffi->TftuRS*i*SMt¥ 
t . MfrSffi l 0 2 1 s H#^IWcfiH*S*ifc«ias9e 

wti o 3 t mu^****!***-*. 

*i o 3 1 LTttjBawm*fflv^. t»o±s*o(c 

n*. J92l9H*tt£glE»lilttl 0 5 fc7jc^|g»[5isj 

loefcfc^jwi-cn*. ztib<Dmmmio5, i 

0 6(4WiHHKtfflV^iHWlWc3*i«:CMOS** 

oLsifv re* o , *»«t:a!-7T±*K.o 

x, ±««o<7>jsa^±s«2^}g*i 

fl!*)*?* 1 0 7 MMSSfiT n* . 1 0 7 US 

«i o 8^uanmffi o 5&v* 3 ntNm 

10 6KffiRLTn4. ;<0B»10 8I4, ifflKOfc 
!Mfc«^^fWJ*S*i&fcO*?*>4. HUTU 

-f at i o 4 1 (iff «<oy- b mm. i o 9 1 mwm& 
mi i o*»*s*tTn*. zhbemuistipbwh 
tUUEmejmmm o s^jfwwhui o etcmm 

tt&iHXCSl 1 1 iii$r»t&??£ h 5>yX* 
TFT3&9ftS3*lTn*. SRT^ya^TFTW 

- ygmmmh?- h&« i o 9 t««$*u f u 

>f >««{4*fl&<-&B3IWfil lt^^ V-x* 
[00 16] 05 [±. **«C*6xi/?hn^5** 



tni. OLEDtigffiA, *K*210ftZflft&K* 

jtfc*bfct«r*4. mAmmmizmixn 
12 1 1 t^B^fi®2 1 zmmtmxh 

{~#j§iH£T'£>l>. «*«|**fr«OLED<9»SA 

/msKwtjRfrnioiffi ( i o vmt) mm % 

t » tf^MBLfriT* 'J TmJJffiZ 0 . JHS&W 
fci*»*i:#;i.4»;fi*. 

[001 7] OLEDSKIWSiBRh^^X 

K23t. zny-bmm23itftn:y-bimi 

yy^^TFTIiOLEDtM§]flSfl«i:^ 

ty-xtras. f^jMJWChxtfFMviWD 
£*£"Cn$. f-^*;HSJSChtiT«y-FSffilw 

o , -e«o±tu4Siat«fli9at; fw 2 o om 
&$tix»i. ztit>cr>±iz&mmmm®9 1 

LTlu»L£OLED5mK£ilTn£. POOLED 
C0^®A(± F W ylgg2 0 0 ^ tTflJg h 9 

[0018] 

mwmm uimwumiz, xmttm* * 

# * drfffimSr^Tf S W 0^ L^iS^t 

i o . mmrtf- itwj ^xmm^mmm 
mmz^i, mz, miMXtf±*<%m. ?x 

[Hi ] *miz®z mmm&mc>mmmzm- 
[02] &mz*&M#mMm0Mkm$™t 

mmxt>z> 

[H4 ] *m£*tmamxm0Htew&mssti 



!(7) 002-2 44587 {P2002- 



.87 




!(8) 00 2-244587 (P2 0 0 2- Gh87 




(51) Int. CI. 7 

H01L 27/08 
27/12 
29/786 
21/336 

H0 5B 33/10 
33/14 



F?-A(##) 2H092 GA59 HA06 JA24 JA46 KA18 
KB04 KB25 MA05 MA17 NA27 
NA29 PA01 PA06 

3K007 AB18 CA01 CA05 DA01 DB03 
EBOO FA02 

5C094 AA43 AA44 EA03 BA29 BA43 
CA19 DA14 DA15 DB01 DB04 
EA04 EA07 EB02 

5F048 AB10 AC04 BA16 BA19 BG05 

5F110 AA16 BB02 BB04 CC08 DD01 
DD02 DD21 DD25 HJ01 HL03 
HL23 NN03 NN23 NN35 NN78 
QQ16 

5G435 AAOO AA17 BB05 BB12 EE35 
EE37 EE41 



F I 

H 0 1 L 27/08 
27/12 

H0 5B 33/10 
33/14 

H0 1L 29/78 



T-73-K (##) 
33 IE 5G435 



A 

61 2B 
626C 
627D 



